Patient IV-1 was diagnosed at the age of 14 when he developed a right handed tremor. This now affects both hands and he has associated paucity of fine hand movements with a little rigidity, and marked dysarthria. He has mental retardation (MR) and a concurrent diagnosis of Klinefelter's syndrome was made on the features of MR, increased height, and lack of secondary sexual characteristics.
His sister, IV-2, had an onset of Parkinsonian features from age 19, with bilateral hand tremor and speech impairment. She is now 22 and has minimal dysarthria and upper limb rigidity but no tremor on treatment with low dose Pergolide and Sinement, although higher dose leads to involuntary movements with hyperactivity.
Patient III-3 is in her fifth decade and has no known symptoms to date. She has three children, all also asymptomatic.
Patient IV-3 is 18 years old and has no symptoms or signs of Parkinsonism on examination.
Patient II3 died of "Alzheimer disease" but no definite details are available. Both I-1 and I-2 lived to apparent old age and had no recorded neurological problems.
Patient II-1, spouse of II-2, is alive at the age of 84, but has a seven year history of apparently coincidental arteriosclerotic Parkinsonism secondary to cerebral arteriosclerotic changes.
DNA has been stored on all available family members. Their results showed that 37% had expanded CAG repeats, a level higher (but not significantly so) than the control population. This could suggest that most familial PD without anticipation does not have a CAG repeat basis. Two oftheir cases, however, had large CAG repeats, although both parental samples were not available to confirm familial transmission. This strengthens our hypothesis above that PD is heterogeneous with different genetic causes. There may still be a CAG or other triplet involvement in some rare forms of PD. We cannot state if our family is similar to all others, as detailed published descriptions are rare; however, our family appears clinically similar to a large Greek-American family,6 which shows anticipation in three generations. Clearly more molecular analyses need to be carried out on a much larger PD sample with very carefully chosen population controls. This will hopefully resolve whether CAG expansions exist in all PD or in some rare PD families, if another trinucleotide repeat is present, or if some alternative underlying mechanism is responsible. Anticipation has been clearly shown in PD by Payami et al,'
with an earlier age of onset of 17 years on average in an analysis of 137 PD patients and families, so this effect is real. We tested the family for the presence of Huntington's disease (HD) as occasionally HD can be an atypical presentation14; the result was negative. The coincidental presence ofKlinefelter's syndrome in IV 1 could account for some accentuation of the tremor,'5 and the subsequent earlier recognition and diagnosis of PD. However, the effect is small, and his affected sister also shows marked anticipation. There was no evidence of other neurological conditions segregating in this family. The exact cause and relevance of the "dementia" illness in 113 is unknown. Nigrostriatal damage also occurs in amyotrophic lateral sclerosis, although recent evidence has excluded SOD-1 mutations in patients with familial PD. '6 In conclusion, this family shows three living generations of affected PD patients. The findings display autosomal dominant inheritance with strong evidence of severe anticipation. This is suggestive of involvement of a trinucleotide or similar expansion phenomenon in the causal process. PD is probably genetically heterogeneous with different genetic and environmental influences, but at least a small proportion is definitively autosomal dominant with anticipation, and families like this may have a closely similar genetic aetiology. It is hoped that identification and molecular investigation of such families will lead to an increased understanding of Parkinsonism. 
